This study assesses the role of information sharing in financialization (or coexistence of financial sub-systems) for financial access. The empirical evidence is based on contemporary and non- formalization is an increasing function of financial activity (or access to credit) whereas the negative complementarity of ISOs and financial informalization is a decreasing function of financial activity. In order to leverage on the synergy between ISO and financial formalization for enhanced financial access, some policy measures are proposed.
Introduction
There are four main motivations for the positioning of the present inquiry. They are: (i) growing need for domestic sources of financial resources for Africa's evolving investment constraints and insufficiencies in the corresponding financial development literature; (ii) high liquidity in African banking institutions; (iii) unexplored concepts of financialization 1 within the framework of financial sector development and (iv) the need to model the complementarity between financialization and instruments of reducing information asymmetry (IA) throughout the conditional distribution of financial development.
First, according to Ndikumana and Blackson (2015) , domestic investment is more sensitive to domestic sources of capital in African countries when compared to external flows, (e.g. foreign aid and foreign direct investment). The conclusion of the authors is broadly consistent with African business literature which agrees that the need for alternative sources of finance (after failed privatisation projects) is one of the most important business challenges (see Bartels et al., 2009; Darley, 2012; Rolfe & Woodward, 2004; Tuomi, 2011; Agbloyor et al., 2013) .
The above policy syndrome is accounted-for by this study in the perspective that, financial development is conceived and defined in terms of the fundamental role of banking institutions which is to transform mobilised resources into credit for domestic investment purposes. This conception of financial development steers clear of the mainstream financial development literature in Africa which has not conceived financial efficiency within the framework of intermediation efficiency (see Al-Obaidan, 2008; Ataullah et al. 2004; Kiyato, 2009; Batuo & Kupukile, 2010; Kablan, 2010) . Some peculiar measurements of financial efficiency have included: Data Envelopment Analysis (DEA) for technical efficiency (Kablan, 2009 ); cost efficiency (Mensah et al., 2012; Chen, 2009 ) and profit efficiency (Hauner & Peiris, 2005) .
Second, unfortunately the growing need for internal sources of finance starkly contrasts with the substantially documented issues of surplus liquidity in the banking establishments of Africa (Asongu, 2014a; Fouda, 2009; Saxegaard, 2006) . Information asymmetry between borrowers and lenders in the banking industry has been documented to be a cause of excess 4 liquidity (see Asongu et al., 2016a) . It is in efforts to reduce information asymmetry that over the past decades, information sharing offices (ISOs) have been introduced in the continent in order to help address concerns of moral hazard (adverse selection) in borrowers (lenders) (Triki & Gajigo, 2014) . These information sharing offices include: public credit registries (PCRs) and private credit bureaus (PCBs) 2 .
This study involves this dimension by employing information sharing offices as policy variables for the reduction of IA for enhanced financial allocation efficiency. There is also a twofold reason for this involvement. On the one hand, the literature on reducing IA by means of information sharing offices has for the most part been skewed towards developed countries and the emerging economies of Asia and Latin America, with less scholarly focus on Africa (see Barth et al., 2009; love & Mylenko, 2003; Galindo & Miller, 2001) . On the other, the scarce scholarly focus on Africa has failed to address the complementarity between information sharing offices and financial sector development in access to finance. To put this point into more perspective, Love and Mylenko (2003) have established that private registries are related to higher levels in financial access while the effect of public credit registries in decreasing financial constraints in not apparent. Singh et al. (2009) suggested that countries in Africa endowed with information sharing offices are linked to less financial constraints. According to Triki and Gajigo (2014) relative to private credit bureaus, public credit registries are less effective in driving financial access. Asongu et al (2016a) found that information sharing offices have been negatively associated with financial access while Asongu et al (2016b) concluded that relative to public credit registries, financial access is less sensitive to private credit bureaus.
The first-two points on the relevance of positioning the inquiry in Africa can be synthesised with the viewpoint that investigating the link between financial access and information sharing in developing nations and specifically in Africa is a timely contribution to the literature because African countries are characterised with poor institutional and legal conditions (Goldberg & Veitch, 2010; Alhassan & Biekpe, 2016) . These institutional constraints tend to bolster informational issues in credit markets whether they are non-conventional (informal or semi-formal) or conventional (formal). Hence, overcoming informational issues is a major policy challenge for these countries particularly in terms of access to finance, financial sector development and formalization of the informal financial sector. The concern about 5 financial exclusion is particularly relevant in Africa because whereas in most developing nations less than 50 percent of the population has access to financial services in the formal sector, in most African countries less than 20 percent of households have such access (Beck et al., 2009 ).
Some of the shortcomings of financial exclusion include slow economic growth and persistent income inequality (Beck & Demirguc-Kunt, 2008) .
Third, the notion of financialization is a neglected dimension in the financial development literature. As argued by Asongu (2015a) and O'Toole (2014) , a substantial bulk of literature in the area has been limited to more specific dimensions like bank participation and bank concentration. We deviate from this stream of the literature by engaging financial sector development in the perspective of fnancialization: the progress of one financial sector to the detriment of competing financial sectors. The engagement of this hitherto unexplored dimension merges two streams of literature by simultaneously contributing to the evolving literature on measuring financial development as well as to the economic development literature on mechanisms by which information sharing offices and financialization influence financial access.
The twofold contribution also provides insights into a pragmatic way of disentangling the complementarity between different financial sectors and information sharing offices in financial access.
Fourth, it is important to account for initial levels of financial access in the modelling strategy because blanket policies based on mean values of financial access are not very likely to be efficient unless the modelling exercise accounts for existing levels of financial access such that the investigated relationships show countries with low, intermediate and high initial levels of financial access. The modelling strategy steers clear of recent literature on the IA-finance nexus which are based on mean values of financial access, inter alia: Triki and Gajigo (2014) and Asongu et al. (2016a) have respectively employed Probit and Generalized Method of Moments models. In order to account for the concern of initial financial development levels, this study examines the suggested linkages throughout the conditional distributions of financial access using contemporary and non-contemporary quantile regressions.
The theoretical underpinnings on the role of information sharing offices in the coexistence of financial subsystems for financial access are twofold. First, information sharing is linked to constraints in financial access in two main strands of the literature: the first is concerned with the transformation of banks' risk features while the second is oriented towards 6 channels through which liquidity provision by banks is consolidated (Claus & Grimes, 2003) .
Both views are consistent with the perspective that the fundamental mission of banks is allocation efficiency or the transformation of mobilised deposits into credit for investment purposes. Second, information sharing offices are in theory expected to be complementary with financial sector development or financialization in boosting financial allocation efficiency because information sharing offices are also designed to (i) boost competition within the financial sector in order to enhance financial access and (ii) discipline borrowers by discouraging them from defaulting on their debts and resorting to the informal financial sector as a viable alternative to the formal sector (Coccorese & Pellecchia, 2010; Coccorese, 2012) . It is interesting to note that informal financial circuits are particularly relevant in financing small and medium sized enterprises in Africa (Tchankam et al., 2016 ).
This paper is not based on the assumption that the degree of 'financial formalization would moderate the effect of information sharing on access to finance' but on the assumption that 'information sharing would moderate the effect of financial formalization on access to finance'. The policy or modifying variables are information sharing offices which can be introduced by governments. Our choice of 'information sharing offices' (instead of financial formalization) as modifying variable builds on the theoretical expectation of information sharing offices which are anticipated to enhance financial sector competition for financial access.
Information sharing offices are likely to promote the formal financial sector to the detriment of the informal financial sector because they also play the role of market discipline by educating borrowers on the perils of defaulting on their debts and resorting to the informal financial sector as a viable alternative to the formal financial sector. It is important to note that whereas information sharing offices mitigate bank adverse selection ex-ante of lending by banks, they also play the role of reducing moral hazard in borrowers ex-post of lending.
The remainder of the paper is organised as follows. Section 2 discusses the propositions, data and methodology. Section 3 presents the empirical results and corresponding implications whereas Section 4 concludes with future research directions.
Background, Literature Review and Positioning of the Inquiry
Consistent with Mylenko (2008) and Tchamyou and Asongu (2017) Credit reference agencies or information sharing offices are institutions that are established to collect information related to the financial obligations of commercial and individual borrowers toward financial institutions. Such data is obtained from many sources, including: (i) retail lenders; (ii) direct assessments (for businesses) and (iii) public sources, credit card companies (related to individuals) and banks. After cross-checking for a comprehensive report, the gathered data is then consolidated and can be used by present and future creditors.
The information from the underlying report pertaining to credit history is for the most part characterised by information of a positive and negative nature, notably: (i) negative data consists of default rate information whereas (ii) positive data entails details on repayment behaviour as well as all closed and open accounts.
Information sharing offices are relevant to enable financial institutions to increase credit availability to households and corporations. Hence, by reducing information asymmetry that constrains the ability of lenders to examine risk profiles, credit agencies play a vital role in economic prosperity. On the one hand, credit history data enables banks to tackle adverse selection because they can more exhaustively assess the reputational collateral of borrowers with information provided by information sharing offices. On the other, information sharing offices also mitigate moral hazard by addressing the issues surrounding the irresponsible behaviour of borrowers as far as debt repayment is concerned by helping to reduce default rates. Ultimately, the corresponding boost in lending is essential for economic sectors with financial constraints in small, micro and medium enterprises (Asongu et al., 2016a) .
In accordance with Asongu et al (2016a) , a considerable bulk of empirical literature on linkages between information sharing and financial development has focused on the relevance of information sharing between creditors and the effect of creditors' right to better information. The 8 latter is for the most part concerned with how stronger creditors' rights influence, among other things: risk-taking by banks (Houston et al., 2010; Acharya et al., 2011) ; bankruptcy (Claessens & Klapper, 2005; Djankov et al., 2007; Brockman & Unlu, 2009 ) and tax evasion (Beck et al., 2014) . The former stream of the literature is focused on investigating how enhanced information sharing: consolidates credit availability (Djankov et al., 2007; Brown et al., 2009; Triki & Gajigo, 2014) ; mitigates rates of default (Jappelli & Pagano, 2002) ; reduces credit cost (Brown et al., 2009) ; influences interventions of the antitrust nature (Coccorese, 2012) ; affects corruptrelated lending (Barth et al., 2009 ) and impacts syndicated bank loans (Tanjung et al., 2010; Ivashina, 2009 ).
From the above literature, the scholarly emphasis has been on developed nations where financial access concerns are not as severe as in developing countries. Conversely, the African continent where financial access issues are most severe has not been given the scholarly attention it deserves. In the narrative that follows, we engage the relevant literature. Beck et al. (2014) have shown that corporations in nations with enhanced systems of information sharing and more branch penetration are associated with less tax evasion. This incidence is stronger for corporations in smaller towns and cities, small corporations and corporations in the industries that depend on external financing on the one hand and corporations in industries and nations with more potential for growth on the other. Galindo and Miller (2001) have assessed the underlying issues from a macroeconomic perspective to establish that comparatively developed countries with credit registries are rewarded with fewer restrictions on financial access compared to less developed countries with credit bureaus. More precisely, public credit registries that are well performing contribute considerably more to corporations reducing sensitivity to decisions of investment for 'cash flow availability', which is a characteristic proxy for financial constraint.
A combination of credit registries (public and private) as well as firm-related information from the World Bank Business Environment Survey has been used by Love and Mylenko (2000) to investigate if due to enhanced sharing of financial information from the perception of managers and banks, credit registries are negatively linked to financial access constraints. This finding has demonstrated that private credit bureaus are linked to lower constraints in financial access, whereas there is no significant impact on reducing financial access constraints from public credit registries. Barth et al. (2009) have assessed the incidence of information sharing and competition between borrowers and lenders on corrupt-lending through information sharing offices to establish two main findings. On the one hand, corrupt-lending is reduced by competition between banks and information sharing plays a positive role in the reducing impact. On the other, the ownership structure of banks and corporations, competition between corporations and the legal environment engender considerable effect on the lending that is influenced by corruption.
Triki and Gajigo (2014) have examined two overarching issues related to information asymmetry in the African banking industry, notably: the incidence of information sharing offices on access to finance by corporations and the effect of public credit registry design on the level of constraint in financial access. Their findings show that financial access is comparatively apparent in countries with private credit bureaus relative to their counterparts with no information sharing offices or public credit registries. Moreover, the authors also articulate that considerable heterogeneity is apparent in financial access and the way information sharing offices are designed. Asongu et al (2016a) have investigated thresholds of information sharing offices at which financial access is apparent in Africa to establish that both public credit registries and public credit bureaus have negative effects on financial depth, with higher effect from the latter. The effect of public credit registries on banking system efficiency is insignificant whereas private credit bureaus exert a negative incidence. Both information sharing offices have negative impacts on financial activity, with a higher effect from private credit bureaus. Information sharing offices have a positive incidence on financial size, with the effect of having a lower magnitude from private credit bureaus. Consistent with the motivation in the introduction, this inquiry complements the existing literature in four main dimensions.
Propositions, Data and Methodology

Propositions
The propositions of financial sector development provided in Table 1 build on insufficiencies of the financial system definition by the International Financial Statistics (IFS) (IMF, 2008) which has failed to account for the informal financial sector (see Asongu, 2014b) .
The neglected informal sector has been substantially documented in recent literature to have 10 positive development externalities in developing countries (see Meagher, 2013; Adeusi et al., 2012; Aryeetey, 2005) . In essence, the IFS definition is more relevant to developed countries because financial depth in the perspective of money supply is equal to liquid liabilities because almost every citizen has a bank account. Consequently almost all currency within developed countries circulates within formal banking establishments. Conversely, in developing countries, a great chunk of the monetary base does not circulate within the formal banking sector because a great proportion of population lack bank accounts.
In the light of above narrative, the propositions outlined in Table 1 For instance, financial formalization is the increase of money supply shares of the formal financial sector to the detriment of other financial sectors (semi-formal and informal) N.B: Propositions 5, 6, 7 add up to unity (one) arithmetically spelling-out the underlying assumption of sector importance. Hence, when their time series properties are considered in empirical analysis, the evolution of one sector is to the detriment of other sectors and vice-versa. Source: Asongu (2015a) .
It is important to note that in the measures of financial sector importance in Panel B, the numerator which is money supply captures both the deposit and credit dimensions of financial access. This is fundamentally because money supply denotes the 'monetary base plus demand, (Asongu, 2015a, p. 432) . 6 "This indicator measures the rate at which the semi-formal financial sector is evolving at the expense of formal and informal sectors" (Asongu, 2015a, p. 432) . 7 "This proposition appreciates the degree by which the informal financial sector is developing to the detriment of formal and semi-formal sectors" (Asongu, 2015a, p. 432) . (Asongu, 2015a, p. 432). saving and time deposits' and all components are converted into credit for economic operators.
"The proposition measures the deterioration of the formal banking sector in the interest of other financial sectors (informal and semi-formal). From common sense, propositions 5 and should be almost perfectly antagonistic, meaning the former (formal financial development at the cost of other financial sectors) and the latter (formal sector deterioration) should almost display a perfectly negative degree of substitution or correlation"
We cannot build two numerator indicators (one related to credit and the other to deposits)
because it is difficult to distinguish between deposits and credit in the money supply. In essence, the money multiplier makes a number of assumptions which we do not engage because it would be out of scope. In essence, competition for shares in money supply from various financial sectors is for both deposits and credit. However, the dependent variables we employ in the empirical exercise clearly make the distinction between deposits and credit. Whereas 'financial system efficiency' appreciates the ability of financial institutions to transform deposits into credit for economic operators, 'financial system activity' appreciates the ability of financial institutions to grant credit to economic operators.
Data
We Adopted measurements of financial development are in accordance with the discussed policy syndrome of excess liquidity in African financial institutions, namely, financial allocation dynamics of activity and efficiency. On the one hand, financial allocation efficiency is measured as the ability to transform mobilised deposits into credit with (i) banking-system-efficiency ('banking system credit' on 'banking system deposits') and (ii) financial-system-efficiency ('financial system credit' on 'financial system deposits'). On the other, two measurements of financial allocation activity are also employed, namely (i) banking system activity ('private 13 domestic credit by deposit banks') and (ii) financial system activity ('private domestic credit by deposit banks and other financial institutions').
The study accounts for omitted variable bias with seven control variables, two dummy and five non-dummy variables. First, the dummy variables are income levels and legal origins from Asongu (2014b, p. 364) 9 and La Porta et al (2008, p. 289) respectively. Compared to French civil law countries, English common law countries are theoretically expected to enjoy higher levels of financial development because of advantages in adaptability and political mechanisms (see Beck et al., 2003) . The position of Jaffee and Levonian (2001) that high income nations are associated with high levels of financial development has been confirmed by Asongu (2012a) from a within-Africa framework in which middle-income countries are linked with higher financial development levels when compared with their low income counterparts.
Second, the choice of the five non-dummy variables is in accordance with the covariates of financial development in recent literature (Huang, 2005; Osabuohein & Efobi, 2013; Asongu, 2014c; Owosu & Odhiambo, 2014; Nyasha & Odhiambo, 2015a , 2015b . These are: trade openness, public investment, foreign aid, GDP growth and inflation.
(1) Foreign aid is theoretically anticipated to reduce the savings-investment gap in less developed countries (Easterly, 2005) . However, from a practical angle, the relationship could also be negative for at least two main reasons. On the one hand, a substantial quantity of disbursed funds can be withheld in developed countries for administrative and consultancy purposes. On the other, a substantial portion of the disbursed funds that actually reach destination countries can be siphoned off and deposited in microstates or tax havens that are under the jurisdictions of donor countries. (2) While investment (Huang, 2011) and trade openness (Do & Levchenko, 2004; Huang & Temple, 2005) have been established as positively affecting financial access, the linkage could also be negative contingent respectively on the balance of trade and type of investment. On the one hand, a balance of trade surplus (deficit) is more likely to positively (negatively) influence financial development. On the other, from intuition, private investment is more likely to increase financial development, compared to public investment that is more likely to be associated with corruption in the procurement and implementation of contracts. (3) The negative association between high or chaotic inflation and less efficiency in a financial intermediary institution is consistent with the empirical (Boyd et al., 2001 ) and theoretical (Huybens & Smith, 1999) literature. (4) Many studies support the view that economic prosperity in terms of GDP growth is associated with higher degrees of financial access because of inter alia availability of more credit for investment purposes and enhanced competition (Levine, 1997; Jaffee & Levonian 2001) . Appendix 1, Appendix 2 and Appendix 3 respectively present the definition of variables, summary statistics and correlation matrix.
Methodology
We complement the Quantile with Fixed Effects regressions because whereas the former accounts for initial levels of financial development, the latter controls for the unobserved heterogeneity.
The panel Fixed Effects model is presented as in Eq.
(1) below:
Where:
FA , is an indicator of financial access (financial efficiency or financial activity) of country i at period t ;  is a constant; P , is a proposition (Proposition 5 or Proposition 7); ISO denotes information sharing offices (public credit registries or private credit bureaus); PISO, interaction between propositions (P) and information sharing offices (ISO); W is the vector of control variables (foreign aid, trade, GDP growth, public investment, inflation); i  is the country-specific effect and t i,  the error term. It important to note that legal origin and income level dummy variables are not included in the Fixed Effects regressions because they are already captured in country-specific effects 10 .
In order to account for existing financial access levels, this study employs the quantile regressions (QR) estimation approach. The modelling technique investigates the relationships throughout the conditional distributions of the dependent variable (see Keonker & Hallock, 2001; Billger & Goel, 2009; Okada & Samreth, 2012) . The strategy enables the study to show countries with high, intermediate and low initial levels of financial access.
The existing literature on reducing IA has estimated parameters at the conditional mean of financial access (e.g. Asongu et al., 2016a; Triki & Gajigo, 2014) . Whereas mean effects are 15 relevant, this study complements the highlighted literature with conditional effects because blanket policy recommendations based on mean effects are unlikely to be effective unless they are contingent on existing levels of it and tailored differently across countries with varying levels of financial access. Furthermore, while estimation strategies that are based on mean impacts like Ordinary Least Squares (OLS) are founded on the hypothesis of normally distributed error terms, such assumption of normality is not apparent in the QR technique.
The  th quantile estimator of financial access is obtained by solving for the optimization problem in Eq. (2), which is provided without subscripts for simplicity and ease of presentation. Overall from the findings, whereas net effects from non-contemporary regressions are not apparent, corresponding net impacts from contemporary regressions are negative for the most part. The fact that financial formalization interacts with information sharing offices to have an overall negative effect on the engaged financial access variables (banking system efficiency, financial system efficiency, banking system activity and financial system activity) is not consistent with economic theory. A possible reason for these unexpected findings is the fact that; the investigated relationships are at the mean value of the dependent variables. In the section that follows, the reported findings relax the assumption of modelling at mean values of the dependent variables and assess the linkages throughout the conditional distributions of the dependent variables.
Empirical Results
Baseline fixed effect results
Main quantile regression results
The results are presented in two main sections: one on public credit registries and the other on private credit bureaus. The first (second) table of each section presents results for financial allocation efficiency (financial activity). The right-hand-side (RHS) shows non-contemporary regressions while the left-hand-side (LHS) of each table presents contemporary regressions.
Consistent with the discourse in Table 1 , the purpose of lagging the independent variables on the RHS by one period is to have some bite on endogeneity. Hence, the specifications are tailored to have some control on endogeneity by controlling for the unobserved heterogeneity in terms of fixed effects and simultaneity with non-contemporary specifications. For each table, the baseline estimations in Panel A entail interactions between financial formalization and information sharing offices for banking system finance whereas Panel B entails robustness checks on interactions between financial informalization and information sharing offices for financial system finance. Regardless of tables, consistent differences in 'mean estimated effects' (or from OLS) and 'conditional estimated impacts' (or from quintiles) justify the choice of the estimated technique.
Financial access, financialization and private credit registries (PCR)
The findings are engaged in terms of net impacts which are computed from (i) marginal or conditional effect with public credit registries and (ii) the unconditional impact of financialization. In Table 3 on linkages between 'financial allocation efficiency, financialization and public credit registries', the net effects are significant (i) only at the 50 th quintile on the RHS The following findings can be established from Table 4 
Financial access, financialization and private credit bureaus
The following findings can be established from Table 5 on linkages between 'private credit bureaus, financialization and allocation efficiency'. In Panel A, with the exception of the 10 th quintile where the net effect of private credit bureaus in financial formalization for allocation efficiency in the banking system is positive, the net effects are not overwhelmingly significant. In Panel B, the net effects of private credit bureaus in financial informalization for 22 allocation efficiency in the financial system are conflicting in terms of signs and 'significance of quintiles' in both the RHS and LHS The following findings can be established from Table 6 financial sector in Africa (Asongu, 2013) . Therefore, the directions for policy we propose are four measures that can be employed to enhance the formalisation of ICT-banking in order to boost financial access.
First and foremost, information sharing offices can leverage ICT in boosting financial access and interbank competition for two main reasons, (1) information sharing offices boost competition in order to consolidate access to finance and (2) information sharing offices also play the role of disciplining devices by not encouraging borrowers to default on their debts on the premise that they want to resort to the informal financial sector as a viable alternative to the formal financial sector.
Second, mobile finance can be encouraged by tailoring policy along two main mobile banking angles. (i) information sharing offices can leverage on the evidence that ICT enable users to store currency. In essence, information sharing offices should promote 'mobile banking' activities that are related to real bank accounts in the formal financial sector, compared to pseudo bank accounts in the informal financial sector and (ii) information sharing offices should encourage users in rural/remote localities to use ICT-banking formally in cashing-out and/or cashing-in. The motivation for this recommendation builds on the fact that if ICT-banking is formal banks can easily utilise the mobilised deposits to increase financial access.
Third, in situations where informal financial services are indispensible, information sharing offices should encourage 'partially integrated-ICT savings compared to basic informal savings which do not earn any interest. An example of a basic saving is the mobile transfer M-PESA system that is used to store money in Kenya. Accordingly, by encouraging 'partially integrated' savings, corresponding mobilised deposits can be used to boost financial access.
Fourth, in a nutshell information sharing offices should encourage formalised ICTbanking by leveraging on the following mechanisms for the proposed formalisation. (i) ICT can be tailored toward increasing the store of value in the formal financial sector because the subscriber identity module (SIM) is similar to a smartcard (or virtual bank card), (ii) ICTbanking can also be used for instant access to bank accounts (used for transactions) given that it is also acts as an automated teller machine (ATM) and (iii) ICT-banking also serves as a point of sale (POS) terminal because it enables transactions and communications with formal banking institutions.
Conclusions and further research directions
This study has assessed the role of information sharing in financialization (or coexistence of 
